










O

o

Alkalinity, which refers to the capability of water to neutralt-ze

acids, was apparently not affected by the chairnel relocation or the

constmction activity. A sha:p drop between the 20th and 23rd n'nnths

(figure 2) is liJlely due to heavy rairrs which car.rsed increased flow

through the creek durilg this tinre

Nitrate nitrogen, which represents the nost cornpletely oxidi-ed

state of nitrogen comncnly found il water, showed no significalt

change between-stations (figr:re Q o, any effect of the channel re-

location or constmction. Fluctuations, ilstead, seemed to be seasbnal.

Increased level-s of nitrate w:uld have indicated biological uastes irt

the fjnal stages of stabili-zation or possi-b1y runoff frorn fertilized

slopes.

Dissolved oxygen (figure 4) showed stability betrveen stations and

also indicated no effect of channel relocation and construction.

Stations 1 and 2, which were upstream frorn the construction, generally

showed equivalent readings to the renainilg six stations. As antici-

pated the D.O. followed the gas laws and showed an jrverse relation-

ship with terq>erature.

pII, which expresses waters tendency to accept or donate protons

(hydrogen ions) on a scale of 0 (very acidic) to t4 (very basic),

tended to show sea^sonal variation (figure 5) and wa-s apparently not ef-

fected by the project. The creel< tended to be only slightly basic and

fairl-y stable with a t5pical range of 7.4 to 8.0.

Phosphates of_ten occur il natural 'wa.ters a.:ad can enter a stream

from fertilizer rr:noff or bi-o1ogica1 wastes and residues. A certain

aroi:nt of phosphate is essential for strearn life artd is often the lin-

itfug nutrient for g:'owth. Too niuch can produce eutrophication or
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over-fertilization if large arnounts of nitrates a.re present. The re-

sult would be a large grcmrth of aquatic vegetation and the eventual

lowering of the dlssolved oxygen content of the stream due to the death

and decay of the aquatic vegetation. fhe only station which shorved

any non-conformity (lcnrer rea.dings ) indicating that the lake was the de-

terrnining factor. Iake Bella Vista is a sna1l recreational reserwoir,

whose 1Lve1 is controlled by a spillway dam, Ircated jr:st ea-st of

Higlruay 7l at Bel1a Vista. The cond.ition of this gnall reservoir

varies throughout the year and large a1gal bloons aLe seen frequently.

Silica, diich nornrally e><ists as an oxide (SiO2) or as a silicate

(Si042- and Si032-), w-il1 be present in greater tharl norrnal anounts

dr:ring tirnes of increased rrrnoff ald in streams near new constmction.

No significaat variaaces were noted between stations and due to the

abundant use of erosion control a:rd careful construction (see Conclu-

sions and Discussion) no increase in silica wa.s observed dirring con-

stnrction (Figure 7).

$ecific conductance is a mea-surslEnt of the water's capacity

for conveying an electrical current. Ctranges in conductivity ca:r

signal fluctuations in a stream pr:rity a:rd ildicate a need for addi-

tional analysis. TIee various stations exhibited 1itt1e difference

throughout the project indicating that the ciran:reI rel-ocat16n had

little effect on conductivity (Figure 8), The difference in the data

frorn the first ten rncnths and the rernainder is a result of the use of

different instJ,rrents. A liach field kit containi.rrg a conductivity

neter was used ilitially and a Ye1low $prjngs YSI-33 was used for the

rsnainder of the project,

Suspended solids in uater a.re rrca-sured to get an epirlcal
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estjmate of water quality by nea-suring the anmrnt of suspended material

present. As erpected, constn-lction il and a:ound did cause tenrporary

jlcreases in su.spended naterials (Figure 9). Station I, above Lake Bella

Vista showed consistently lower concentrations indicating that the road

construction and the activity by the Bella Vista ne.intenance people

were causing the higher concentrations noted at Statlons 2-8. Data frcrn

these stations lndicated that the channel relocation project ha-d little

effect on su.spended solids. Only dr:ring constrr:ction of the new channel

wa-s any increase noted at all.

T\:rbidity indicates the anount of particulate natter present in

water which affects the optical property of the water. Station 1.

again was consistently lower in its values and the other stations

rsnained fairly c1ose, llnis also indicates that road constmction

and rnaintenarce around Be11a Vista were the contributi-ng factors il-

fluencing the higher readings (Figure 10).

Taryerature shcx,ved seasonal variances and almost no variation

between stations (Figue 11). It ha-s been reported that channeli-

zati-on projects rvhere vegetation is cleared, the stream tenperati:re

will rise (Patrick, 1973). No evidence of a tarperatr:re rise corre-

qpondilg to the channel relocation was noted. The careful attention

glven the e><istilg vegetation during the new channelrs constmction

seerned to have "pai-d off",
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@NCT-USIONS AND DISCUSSION

lYhen the decision wa-s made to nove the channel of Litt1e Sugar

cr€ek, it was decided that sonre type of habitat.replacenent nLlght

soften the irrpact on the ecosystem and al1ow rncre rapid recovery of
this systern. The creek suffered problers, wtrich affected the systern,

thal were beyond the reach of the Arkarsas Highrvay arrd Tba:esportation

Depar-[rnent.

Developnent along the creek banks included a carq)er parking area,

a golf @urse, a driwj-ng range, artd a recreation zlrea. These areas

all require regular nraintenance and this activity includes fertilizing,
sonre earthwork a,,d dredging in the creek in an attenpt to control
f lood problerrs, and obtain gravel. These factors nrust be kept in
rnind when consi_dering the results of this project.

As a result of the actlvity along the creek, a systern that was

best for the prevailing conditions had developed. The areas of the

creek inniediately along the highway (the areas to be relocated) had

been protected frorn total dev-elopnrent by rrj-rtue of their proxlrrr-ity

with the highway. These zlreas appeared to be "i-slanrls of nature,,

and any rndificatlons needed to nnintain the fi:nctioning of the eco-

system ald not deteriorate the water qual_ity.

A conrron a:rd obrrior:s trait of creeks and strearrs is that they

rarely flow i-n a straight line. The neandering character of these

str=earrs provide therrr with a diversity of habitat, rnakirrg it possible
for many species of flora and faula to exist. Bark stabi-1ity and

strearrside vegetation also play irrportant roles il habitat creation.
TIee portions of Llttle s\:gar cleek that were being relocated
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included two short nieanders (totaling less thal 700 feet) and one

longer, relatively straight section of 2,2OO feet. The alterations

to the shorter sections sirrply involved replacing two narrow (approx.

20') meanders. New nreanders were dug just outside the roadtpay fill

area using a backhoe and a snall bulldozer. Ttre only vegetation that

wa-s taken was that which Iay wi-thin the banks of the new creek charrnel.

Because of the honogeneous.substrate in the area, the character of the

creek be{_was not changed.

The long section presented nnre problens. This portion of the

ereek 1ay on the west sj-de of the highway and contained only one gen-

t1e nealder. Both banks were covered with dense vegetation for about

15O0 feet. A golf green and a sand trap were located at the southwest

portion of the chrannel to be relocated. In order to keep the channel

the sane length and to provide scnre diversity of flow to assist in

systern recovery, two nrealders were incorporated in the new dtannel .

The width and depth of the old channel were approxirr,ated il the new

channel and large boulders whictr provided cover were transplanted to

the new channel. T?ees, of the saIIE species located along the creek,

were planted along the western badr in the area of the gOlf course

to help replace sorne of the lost vegetation. A digger 1og was placed

in the approximate location of a pool that existed in the o1d charrnel.

Ttris created and ma-intained arother pool at an equivalent location in

the newly constructed channel.

During constrr:ction of the new stream channel, a tenporary bridge

rvzs constructed for the purpose of nroving equipment across the chalnel

without unnecessarily dlstlrbing the creek's aquatic system by creat-

ing turbid.ity and j-ncreased sedirnent f1ow. The many trips that the
o
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bulldozers and earth rrDvers made across the creek ha.d r,: ;ually no effect

on water qualitY.

A llighway Departrnent trdaintenance Cyerry did the actus i constrrrQ-

tj-on on the new creek channel, They were very careful- h'' limit the

noverrent of their equiprent to the chanrrel a-rea so as ncr to dest::6y

any surrounding habitat.

Ttre nsr cLrannel was dug learring an earLhen dam on tlJ upstreah

portlon. After digging the cLrannel, the dou,nstream side.'E opened

allorring watef to enter ttre n&-ctrannel so that an ,,aginr- in" pro-

cess could begin. As variotrs connn:nities began to beccxrr- establishsd,

fish were observed usixg this nw axea on frequent occa-o{,'DS, Streanp

side vegetation began to energe and by four nnnths the elga around

the new channel began to appear to be an integral part ol the creek's

ecosysten.

A storm wa-shed out the upstream darn dr:ring rnld-win1p.1' and the

creek flowed through both channels until the old channel \,as fi11e6

the next srnmr€r for roa-d constzuction, The nerv channel 14*s beinB

utilized by nnst of the creekis jnhabitants by this time 6nd very

Iitt1e i:nrediate effect was evident,

The nrrst predunlna.nt i:rrrediate effect was the reducl 1on of veEe-

tation; houever, nnst of the vegetation eljmfuated was n,,1 at the

edge of the new channel. Ttris allowed the developrnent of fimy spe€ies

of insects and reduced a 1rcssibIe negative effect on the /lveralf pro-

ductiwity of the creek.

During the roadray consrmction rnany erosion controi techniques

were erq>loyed other than those conrnonly used. The rncst i/rPoltant of

these were involved in the construction of brldge piers fr r a snaU
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bridge over the creek. After construction of coffer dans, punps were

placed in the darns and hoses were connected to the prnps. These hoses

vere of a length wtrich perrnitted the rmrl<y water seeping in the dam to

be prrqped to a sna1I reservoir on the side of the enrlcanlsnent above the

creek. As the water overflowed, this reserwoir ral doqm the ernbadsnent

through several rows of hay bales and then eventuaf.ly back into the

creek. The water returning to the creek was relatively clear and tur-

bidity was kept to a mininnm.

ManrralS, fiSh, invertebrates, plant ccn'rrmnities, aIgae, ffid water - -:^

chenristry all seerned to suffer only te ^noorary effects of the highmay

construction during the crurse of this study, Tfie construction of a

new creek chalnel appeared to have less total effect on the ecosystan

tha;1 the highway construction or the majntenarce activities of the

Bel1a Vista ccrmnrnity.

After the highway was corpleted, the relocated creek a.reas once

again appeared to be "islands of nature" in a developed axea-, The

apparent lack of perrrenent or even long-term inpact on the ecosystan

wa-s like}y due to the very ca:reful attention given to the creek during

new channel constrr:ction and higtrway construction,

fu constructi-ng a nsil cha:cnel to provlde fl-ow diversity and diverse

habitat taking care to minrmize irrpacts of construction; leaving as

rmch vegetation as possi-b1e, and planting additional vegetation utrere

constn:cti-on haq reduced the mlnber of plants streamslde; it has been

possible to prowide transportation progf'ess witbout the destmction

and. sterilizing effects of connon charrnelization. It can be possible

to proceed with a project, highnay, or otherwise if as nmch care ando
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artention af.e given to the surrounding ecosystem as is given to the

plans for progress. Ruth Patrick stated in the Highlvay Research Board'

gpecial RePort 138, titled Effects of Ctranne lization on the Aquatic

Life of Streans , "If malr is going to ilterfer ald rnrdify natr:ral watel-

ways, he shoutd design his alterations to maintain the frinctioning of

the aquatic ecosystern that makes possible the continuance of a stream's

high water qua1itY".
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